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PRIORITY CLAIM 

[0001] This is the national stage of International Patent Application PCT/JP2004/01 1989, 
filed August 20, 2004. The disclosure of this application is incorporated by reference in its 
entirety herein. 

TECHNICAL FIELD 

[0002] The present invention relates to a chamfering tool that removes a burr occurring on a 
peripheral edge or the like of a cuttmg hole provided to an object to be worked and chamfers 
an edge. 
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BACKGROUND ART 

[0003] In the case where a circular hole is provided to an object to be worked such as 
aluminum cast by machining, an edge is formed on a peripheral edge of the circular hole, and 
a burr occurs around the edge. In order to remove such a burr and chamfer the edge, a 
5 chamfering tool 10 shown in Figs. 8(a) and 8(b) is conventionally used. The chamfering tool 

10 is a rotational tool, and is composed of a shank section 1 1 fixed to a rotational chuck, and 
a circular truncated cone-shaped cutting section 12 provided integrally with a forward end 

1 1 a of the shank section 1 1 . The cutting section 1 2 is provided with a blade section 1 2 1 on 
an outer peripheral surface 12a so that the blade section 121 faces a rotating direction 

10 (direction of an arrow in the drawings). The blade section 121 can remove a burr occurring 
on the edge E of an object to be worked which is brought into contact with the blade section 
121 and chamfer the edge E. 

[0004] Patent Literattire 1: Japanese Patent Application Laid-Open No. 11-104916 (1999). 
[0005] An angle of a cutting face 121a of the blade section 121 is tilted to the rotating 

15 direction so that a chip generated due to a burring work and a chamfering work is discharged 
outside from the blade section 121. The chip is discharged to the side of the shank section 
11 (upper side in Figs. 8(a) and 8(b)) or a side opposite to the side of the shank section 11 
(lower side in Figs. 8(a) and 8(b)) due to the tilt angle of the cutting face 121a. That is to say, 
when the cutting face 121a is tiled so as to face the side of the shank section 1 1, as shown in 

20 Fig. 8(a), the chip is discharged to the side of the shank section 1 1 . When the cutting face 
121a is tiled so as to face the side opposite to the side of the shank section 1 1, as shown in 
Fig. 8(b), the chip is discharged to the side opposite to the side of the shank section 11. 
[0006] The chip discharged out of the blade section 121 is not always separated from the 
object to be worked W completely, and as shown in Figs. 8(a) and 8(b), they occasionally 
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remain as secondary burrs Bl and B2. Since the secondary burrs Bl and B2 deteriorate the 
quality and the safety of products, they should be eliminated completely. In the case where, 
however, the secondary burrs are removed by the chamfering tool 10, it is necessary to move 
a position of the chamfering tool 10 and change its angle with respect to the edge E, thereby 
5 making working facility compHcated. Further, when another chamfering tool is used, 
another working facility is required, thereby causing an increase in facility space. 

DISCLOSURE OF THE INVENTION 

[0007] In order to solve the above problem, the present invention provides a chamfering 

10 tool that does not allow a chip to remain on an object to be worked. 

[0008] The invention in a first exemplary embodiment provides a chamfering tool 
including a cutting section whose outer surface is formed by a plane surface or a curved 
surface, the cutting section being slid to a direction where an edge extends relatively with 
respect to the edge of an object to be worked so that the edge is chamfered, wherein the outer 

15 surface is formed with a first blade section which is tilted so that a chip is discharged to one 
side of the edge, and a second blade section which is tilted so that the chip is discharged to 
the other side different from the former side in a sliding direction of the cutting section with a 
gap. 

[0009] The invention from a second aspect provides a chamfering tool including a cutting 
20 section whose outer surface is formed by a plane surface or a curved surface, the cutting 
section being slid to a direction where an edge extends relatively with respect to the edge of 
an object to be worked so that the edge is chamfered, wherein the outer surface is formed 
with a first blade section having a first cutting face tilted so as to face one side of the edge, 
and a second blade section having a second cutting face tilted so as to face the other side 
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different from the former side in a sliding direction of the cutting section with a gap. 
[0010] According to the chamfering tool from the first or the second exemplary 
embodiments aspect, the following excellent effect is produced. The chip, which is cut by 
any one of the first blade section and the second blade section and is discharged out of the 
S blade sections, becomes a secondary burr on one side of the edge. When the other blade 
section passes through the secondary burr, the burr is sprang back and touches the other blade 
section so as to be sheared to an opposite direction. As a result, the burr is completely 
separated to be removed from the object to be worked. The edge, therefore, can be 
chamfered or the burr can be removed without the secondary burr. 

10 [001 1] Since the first blade section and the second blade section are provided on die same 
outer surface in the sliding direction to be a cutting direction with a gap, they do not interfere 
with each other. The chamfering tool, therefore, can be manufactured easily. 
[0012] The invention from a third aspect provides a chamfering tool including a shank 
section to be attached to a rotational chuck; and a cutting section which is provided to a 

15 forward end of the shank section and whose outer peripheral surface is formed by a 

cylindrical rotational surface or a conical rotational surface, the cutting section being brought 
into contact with an edge of an object to be worked so that the edge is chamfered, wherein the 
outer peripheral surface is formed with a first blade section which is tilted so that a chip is 
discharged to a side of the shank section, and a second blade section which is tilted so that the 

20 chip is discharged to a side opposite to the side of the shank section in a peripheral direction 
of the outer peripheral surface with a gap. 

[0013] The invention from a fourth aspect provides a chamfering tool including a shank 
section to be attached to a rotational chuck; and a cutting section which is provided to a 
forward end of the shank section and whose outer peripheral surface is formed by a 
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cylindrical rotational surface or a conical rotational surface, the cutting section being brought 
into contact with an edge of an object to be worked so that the edge is chamfered, wherein the 
outer peripheral surface is formed with a first blade section having a first cutting face tilted so 
as to face a side of the shank section, and a second blade section having a second cutting face 
5 tilted so as to face a side opposite to the side of the shank section in a peripheral direction of 
the outer peripheral surface with a gap. 

[0014] According to the chamfering tool from the third or the fourth exemplary 
embodiments, the following excellent effect is produced. The chip, which is cut by any one 
of the first blade section and the second blade section and is discharged to the side of the 

10 shank section or the opposite side, is not separated from the object to be worked so as to 
become a secondary burr. The secondary burr is sprang back when the other blade section 
passes therethrough, and touches the other blade section. As a result, the burr is sheared to 
the opposite direction, and is separated to be removed from the object to be worked 
completely. The edge, therefore, can be chamfered or the burr can be removed without the 

15 secondary burr. 

[0015] Further, since the first blade section and the second blade section are formed on one 
outer peripheral surface in the peripheral direction with a gap, they do not interfere with each 
other. The chamfering tool, therefore, can be manufactured easily. 
[0016] The invention in a fifth exemplary embodiment provides the chamfering tool as m 
20 the third or the fourth exemplary embodiment wherein the first blade section and the second 
blade section are formed alternately in the peripheral direction of the outer peripheral surface. 
[0017] According to the chamfering tool from the fifth aspect, in addition to the effects 
obtained by the chamfering tool from the third or the fourth aspect, the following excellent 
effect is produced. Since the first blade section and the second blade section are formed 
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alternately in the peripheral direction of the outer peripheral surface, before the secondary 
burr generated by the first blade section or the second blade section grows larger, it is 
separated to be removed by the other blade section. As a result, working resistance for 
removing the secondary burr can be suppressed small, and the life of the chamfering tool can 
5 be maintained long. 

[0018] The invention form a sixth aspect provides the chamfering tool as in the third or the 
fourth aspect, wherein the first blade section and the second blade section are formed so as to 
be symmetrical with respect to a rotating center axis of the cutting section. 
[0019] According to the chamfering tool from the sixth aspect, in addition to the effects 

10 obtained by the chamfering tool from the third or the fourth aspect, the following effect is 
produced. Since the first blade section and the second blade section are formed so as to be 
symmetrical with respect to the rotating center axis of the cutting section, balance at the time 
of rotating the chamfering tool is satisfactory and thus rotation deflection hardly occurs. As 
a resuh, the life of the chamfering tool is maintained long. 

1 5 [0020] Other features and advantages of the present invention will become apparent upon 
reading the following detailed description of embodiment of the application, when taken in 
conjunction with the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 
20 [0021] The invention is illustrated in the drawings in which like reference characters 
designate the same or similar parts throughout the figures of which: 
[0022] Figs. 1(a) and 1(b) are respectively a plan view and a front view illustrating a 
chamfering tool according to an exemplary embodiment of the present invention; 
[0023] Fig. 2 is a rear view illustratmg the chamfering tool according to the exemplary 
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embodiment of the present invention; 

[0024] Figs. 3(a), 3(b), and 3(c) are diagrams explaining functions of the chamfering tool 
according to the exemplary embodiment of the present invention; 
[0025] Figs. 4(a) and 4(b) are respectively a plan view and a front view illustrating the 
5 chamfering tool according to another exemplary embodiment; 

[0026] Fig. S(a) is a plan view illustrating the chamfering tool according to still another 
exemplary embodiment, Fig. 5(b) is a front view thereof, and Fig. 5(c) is a diagram 
illustrating a use state thereof; 

[0027] Fig. 6(a) is a front view illustrating the chamfering tool according to still another 
10 exemplary embodiment. Figs. 6(b) and 6(c) are diagrams illustrating use states thereof; 

[0028] Fig. 7(a) is a bottom view illustrating the chamfering tool according to still another 
exemplary embodiment, and Fig. 7(b) is a sectional view taken along line A-A of Fig. 7(a); 
and 

[0029] Figs. 8(a) and 8(b) are diagrams illustrating a conventional chamfering tool. 

15 

THE BEST MODE FOR CARRYING OUT THE INVENTION 

[0030] The present invention is explained in detail below with reference to the 

accompanying diagrams. 

[0031] Figs. 1(a) to 3(c) are diagrams illustrating one example anexemplary embodiment of 
20 the present invention. Fig. 1(a) is a plan view illustrating a chamfering tool 1 according to 
the exemplary embodiment, and Fig. 1(b) is a front view. Fig. 2 is a rear view, and Figs. 3(a) 
to 3(c) are diagrams explaining the functions of the chamfering tool 1. 
[0032] As shown in Figs. 1(a) and 1(b), the chamfering tool 1 has a bar-shaped shank 
section 2, and a cutting section 3 provided integrally with a forward end 2a of the shank 
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section 2. The chamfering tool 1 is a rotational tool in which a rear end of the shank section 
2 is attached to a rotational chuck (not shown), and it chamfers an edge or the like of an 
object to be worked which is brought into contact with the cutting section 3 to be rotated. 
The cutting section 3 is formed into a circular truncated cone shape, and a first blade section 
5 3 1 and a second blade section 32 are formed on its outer peripheral surface 3a (conical 
rotational surface) with an gap in a peripheral direction. 

[0033] The first blade section 3 1 is composed of a first cutting face 31a formed by cutting a 
material of the cutting section 3 fi-om the outer peripheral surface 3a towards a rotating center 
axis, and a fu^t cutting blade 3 lb formed on a cross line between the first cutting face 3 la 
10 and the outer peripheral surface 3a. As shown in Fig. 1(b), the first cutting face 3 la is tilted 
at an angle of 01 so as to face the side of the shank section 2 (upper side in Fig. 1(b)). The 
first cutting face 3 la is formed so as to direct in a clockwise direction viewed firom the shank 
section 2. 

[0034] The second blade section 32 is provided to a position where it and the first blade 
15 section 3 1 are approximately symmetrical with respect to a rotating center axis of the cutting 
section 3. The second blade section 32 is composed of a second cutting face 32a formed by 
cutting the material of the cutting section 3 fi-om the outer peripheral surface 3a towards the 
rotating center axis, and a second cutting blade 32b formed on a cross hne between the 
second cutting face 32a and the outer peripheral surface 3a. As shown in Fig. 2, the second 
20 cutting face 32a is tilted at an angle of 92 so as to face a side opposite to the side of the shank 
section 2 (lower side in Fig. 2). The second cutting face 32a is formed so as to direct 
towards the clockwise direction viewed fi-om the shank section 2 similarly to the first cutting 
face 31a. 

[0035] When the edge E of the object to be worked W is chamfered by the chamfering tool 
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1, the chamfering tool 1 is driven to be rotated to the clockwise direction viewed from the 
shank section 2 by the rotational chuck, and as shown in Figs. 1(b), 2 and 3(a) to 3(c), the 
cutting section 3 is brought into contact with the edge E so that the rotating direction is 
parallel with the edge E. As shown in Fig. 3(a), when the first blade section 3 1 is brought 
5 into contact with the edge E at a predetermined amount of cutting to a rotating radial 

direction, a chip D is generated. The chip D is moved towards the shank section 2 as shown 
by an arrow "a" because a component of a force directing above the edge E acts due to the 
first cutting face 31a tilted so as to face the side of the shank section 2 (upper side in the 
drawing). A pushing-up force generated by the first cutting face 31a, however, does not act 
10 on the chip D which is discharged to the upper side from an area which contacts with the furst 
cutting face 31a. The chip D discharged to the side of the shank section 2, therefore, is not 
separated from the object to be worked W and remains as the secondary burr Bl above the 
edge E. 

[0036] After the first blade section 3 1 passes through the edge E, as shown in Fig. 3(b), the 
15 secondary burr Bl is pushed aside by the outer peripheral surface 3a of the cutting section 3 
so as to slide on the outer peripheral surface 3a. Since the outer peripheral surface 3a, 
however, cannot separate the secondary burr Bl from the object to be worked W, the 
secondary burr Bl remain above the edge E. 

[0037] When the cutting section 3 further rotates and the second blade section 32 passes 
20 through the edge E, the pushing-aside force generated by the outer peripheral surface 3a does 
not act on the secondary burr. As shown by an arrow b in Fig. 3(c), the secondary burr Bl is 
sprang back due to its elasticity so as to be moved to a position where it touches the second 
cutting face 32a. If the second cutting face 32a is tiled so as to face the side of the shank 
section 2 similarly to the first cutting face 31a, the second burr Bl is only pushed up above 
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the edge E again and thus is not separated from the object to be worked W. 
[0038] The second cutting face 32a, however, is tiled so as to face a direction opposite to 
the side of the shank section 2 unlike the first cutting face 31a. The secondary burr Bl, 
therefore, is sheared with it being pushed below the edge E by the second cutting face 32a, 
5 and is separated to be removed from the object to be worked W as shown by an altemate long 
and short dash line in Fig. 3(c). On the contrary to the above-mentioned case, when the 
second blade section 32 cuts the edge E so that the secondary burr remains below the edge E, 
the secondary burr is sheared with it being pushed above the edge E by the first cutting face 
31a, and is separated to be removed from the object to be worked W. 

10 [0039] At the time of chamfer using the chamfering tool 1 , the first blade section 3 1 and the 
second blade section 32 are brought into contact with the edge E alternately. For this reason, 
the secondary burr generated by the first blade section 3 1 is separated to be removed by the 
second blade section 32 which passes thereafter, and the secondary burr generated by the 
second blade section 32 is separated to be removed by the first blade section 31 which passes 

15 thereafter. As a result, the secondary burr generated by any one of the first blade section 3 1 
and the second blade section 32 does not ftirther grow and is separated to be removed. 
Working resistance to be applied to the chamfering tool 1, therefore, is suppressed small, so 
that the tool Ufe is maintained long. 

[0040] Since both the first cuttmg blade 3 lb of the first cutting section 3 1 and the second 
20 cutting blade 32b of the second blade section 32 are formed on one conical rotating surface, 
when a cutting amount is kept constant, the secondary burr generated on the object to be 
worked W is eventually removed completely. While the chamfering tool 1 is being rotated at 
a high speed, it is moved at a low speed such that the first blade section 3 1 and the second 
blade section 32 pass through one portion of the edge E at least once with the cutting amount 
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being kept constant. As a result, the edge can be chamfered so that the secondary burr does 
not remain on the object to be worked W. 

[0041] The fust blade section 3 1 and the second blade section 32 are formed in the 
positions which are approximately symmetrical with respect to the rotating center axis of the 
S cutting section 3. For this reason, when the chamfering tool 1 is rotated, its balance is 

satisfactory and thus a rotation deflection hardly occurs, thereby improving working accuracy 
and maintaining the tool life long. 

[0042] Further, since the first blade section 3 1 and the second blade section 32 are provided 
in the peripheral direction of the cutting section 3 with a gap, they does not interfere with 

10 each other. The first blade section 3 1 and the second blade section 32, namely, two kinds of 
blade sections can be, therefore, formed easily on the material of the cutting section 3 formed 
into a circular truncated cone shape. As a result, since the chamfering tool 1 can be 
manufactured easily, a manufacturing method, for example, of forming the portion provided 
with the first blade section 31 and the portion formed with the second blade section 32 

15 separately and joining them need not to be adopted. As a result, there is no fear that the 
manufacturing cost does not increase and the tool strength is not deteriorated. 
[0043] Since the first blade section 31 and the second blade section 32 are formed on one 
rotating surface, a total length of the cutting section 3 in the rotating axial direction can be 
reduced. The rotation deflection of the chamfering tool due to the working resistance can be 

20 suppressed, and thus stable working is ensured. 

[0044] The chamfering tool 1 according to an exemplary embodiment is constituted so that 
a small diameter end of the circular truncated cone-shaped cutting section 3 is jointed to the 
shank section 2. As shown in Figs. 4(a) and 4(b), however, a chamfering tool 4 in which a 
large diameter end of a circular truncated cone-shaped cutting section 6 is jointed to an end 
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Sa of a shank section S can be adopted. The cutting section 6 is formed with a first blade 
section 61 having a cutting face 61a tilted so as to face the side of the shank section 5 (upper 
side in Fig. 4(b)), and a second blade section 62 having a cutting face 62a tilted so as to face a 
direction opposite to the side of the shank section 5 (lower side in Fig. 4(b)). 
5 [004S] A cutting blade 6 lb of the first blade section 6 1 is formed on a cross line between 
the first cutting face 61a and an outer peripheral surface 6a of the cutting section 6, and a 
cutting blade 62b of the second cutting section is formed on a cross line between the second 
cutting face 62a and the outer peripheral surface 6a. The chamfering tool 1 chamfers the 
edge which is hidden viewed from the side of the shank section 2, but the chamfering tool 4 

10 chamfers an edge formed opposed to a shank section S. 

[0046] The chamfering tool 1 according to an exemplary embodiment has the circular 
truncated cone-shaped cutting section 3, but as shown in Figs. 5(a) to 5(c), a cylindrical 
cutting section 9 can be provided integrally with a shank section 8. In the cutting section 9, 
a material formed into the cylindrical shape is formed with a first blade section 91 having a 

15 cutting face 91a tilted so as to face the side of the shank section 8, and a first blade section 92 
having a cutting face 92a tilted so as to face a direction opposite to the side of the shank 
section 8. 

[0047] A cutting blade 91b of the first blade section 91 is formed on a cross line between 
the first cutting face 91a and an outer peripheral surface 9a of the cutting section 9, and a 
20 cutting blade 92b of the second blade section is formed on a cross line between the second 
cutting face 92a and the outer peripheral surface 9a. As shown in Fig. 5(c), a chamfering 
tool 7 is suitable for chamfering the edge E protmded to a rotating radial direction of the 
chamfering tool 7. 

[0048] The chamfering tool 1 according to an exemplary embodiment has the cutting 
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section 3 of the circular truncated cone shape, but a chamfering tool 20 shown in Fig. 6(a) 
can be adopted. In the chamfering tool 20, a cutting section 30 having a first blade section 
301 and a second blade section 302 is jointed to a cutting section 40 having a first blade 
section 401 and a second blade section 402 in the rotating axial direction. According to the 
5 chamfering tool 20, as shown in Figs. 6(b) and 6(c), the two edges El and E2 formed on a 
through hole or the like formed on the object to be worked W can be chamfered without 
replacing the tool and without changing the direction of the tool. 

[0049] As shown in the drawings, the first blade section 301 of the cutting section 30 and 
the first blade section 401 of the cutting section 40 are formed continuously, or the second 

10 blade section 302 of the cutting section 30 and the second blade section 402 of the cutting 
section 40 are formed continuously. As a result, the tool can be easily manufactured. 
[0050] In the chamfering tool 1 according to the exemplary embodiment, the circular 
truncated cone-shaped cutting section 3 is rotated via the shank section 2 fixed to the 
rotational chuck, but the invention is not limited to this, and the cutting section is oscillated to 

15 a direction where the edge of the object to be worked extends so that the edge can be 

r 

chamfered. For example, as shown in Figs. 7(a) and 7(b), the cutting section 60 having a 
planar outer surface 60a is formed, and a first blade section 601 and a second blade section 
602 are formed in a sliding direction of the outer surface 60a (in a direction of an arrow in the 
drawings) with a gap. In such a maimer a chamfering tool 50 can be formed. 
20 [0051] The first blade section 601 is formed so that its cutting face 601a is tilted to one side 
of the edge to be chamfered. Further, the second blade section 602 is formed so that its 
cuttmg face 602a is tilted to a side opposite to the edge. Since the first blade section 601 and 
the second blade section 602 are formed in the sliding direction of the outer surface 60a with 
a gap, they do not interfere with each other. The tool, therefore, can be easily manufactured, 
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and it has no fear of a rise in the manufacturing cost and deterioration of the tool strength. 
[0052] The above exemplary embodiments explain the chamfering of the edge, but the 
chamfering tool of the present invention is not limited to the use for the chamfering and can 
be applied to removal of burr occurring on an edge or the like. Further, in the above 

5 exemplary embodiment, the first blade section and the second blade section are provided to 
the two places on the outer peripheral surface of the cutting section in the peripheral direction 
which are symmetrical with respect to a point, but the blade section can be provided to more 
places. For example, the two first blade sections and the two second blade sections may be 
provided alternately to foiw places which are symmetrical with respect to a point in the 

10 peripheral direction of the outer peripheral surface, respectively. 

[0053] Although only a few exemplary embodiments of this invention have been described 
in detail above, those skilled m the art will readily appreciate that many modifications are 
possible in the exemplary embodiments without materially departing from the novel 
teachings and advantages of this invention. Accordingly, all such modifications are intended 

15 to be included within the scope of this invention as defmed in the following claims. It 
should be noted that any patents, applications and publications referred to herein are 
incorporated by reference in its entirety. 
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